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great scientific and practical importance.
are often used by the parents of promisi
valuable biological properties for breedi

of generative organs and bio
of the seed coat of most spec
been studied; therefore, it is
representatives of diplei i

duct research on wild
results will significantly

were clarified.Analysis of all studied species
tween the structural parameters of the seed and

omising varieties are the key to the progress of not only agriculture, but also the
textile industry [1]. Cotton is a typical woody perennial shrub. As such, its flowering
ctures are sympodial axillary branches. The plant produces both vegetative and
wering structures throughout the productive season. The vegetative axis is composed of a
tap root and vertical stem with alternate leaves, with a 3/8 turn, which continues to produce
nodes as long as moisture and temperature allow. Flowering branches are sympodial and
arise from the first (and sometimes second) axillary branch position at leaves above about
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the fifth node on the stem. Flowers develop with three floral bracts, a calyx whorl, five
petals, and a 4- or 5-locule capsule in which six to nine ovules develop. Cotton fibers are
unicellular trichomes that differentiate from the ovule epidermal cells. Cotton fiber
development is divided into four different, but partially overlapping stages: initiation,
elongation, secondary cell wall (SCW) biosynthesis, and maturation. Seeds require 35 to 60
d to mature. The epidermis of the seed develops two types of fibers: short (5 mm or less)
linters and long (25-35 mm.) lint fibers.[2] The relationships between fiber g

into how genetic variations in cell size can affect fiber quality [5]. Scientists sug
D. Fang, Marina Naoumkina, Hee Jin Kim reviewed the progress in
mechanisms of fiber development based on the analysis of fiber mutant
the genes and mechanisms that are critical for fiber development. [6]

J. Cliff Boykin argues that in addition to the flaws in the stru

SCF-resistant seeds. [7]

Grabovets N.V. it was found that the presence or
cotton seeds is a diagnostic significant sign. Also
more advanced the representative. The smaller t
the peel of the mature seed in the middle part a
seed, therefore, the degree of contamination of th
particular, the higher the index of the gatio of the
more days during germination. [8]

As you know, the function of the see
premature germination. A trait

when ginning raw cotto
of the ripe seed peel ha

s were carried out under the conditions of allotment experiments and on
site of the laboratory of systematics and introduction of cotton of the

s were fixed (in 70% ethanol). Measurements were carried out and preparations
were made of cross sections of mature seeds in the middle and chalazal parts. The collected
terial was morphometrically processed, photos were taken, tables were compiled.
Anatomical studies were performed according to the accepted methods [12, 13, 14, 15,
16, 17]. During the research, a trinocular microscope XSP-500SM (7-inch screen with the
ability to connect to a PC), a measuring device MOV-15 and a portable digital microscope
UMO039 were used.

The objects of the study are wild diploid species of the Old World G.anomalum,
G.barbosanum, G.stocksii, G.incanum, G.soudanense; of the New World G.raimondii,
G.trilobum, G.thurberii, G.klotzschianum, G.harknessii and of Australia G.bickii,
G.australe
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3 Discussion

Comparing the studied G. raimondii, G. trilobum, G. thurberii, G. klotzschianum, G.
harknessii in the first week of development, higher indicators of the structure of characters
OI, OEII and total thickness were noted in G. thurberii. (see table 1) In adulthood, these
indicators are higher in G. trilobum (OI), G. klotzschianum (OEII), and the total thickness
of the seed coat is higher again in G. thurberii. (see table 4) The thickness of Plimi
adulthood does not show significant differences in all species, as well as in the
cell rows in a given tissue. They are from 4 to 6 in all species. The greatest thic
reaches in all species at 2 weeks of age. (see Figure 3) G. harknessii reac

of G. trilobum. His POI in the process of formation increases by 1
themselves, when the seed ripens, in all representatives are ¢

of 2-3 rows of cells. NI occupies a much smaller volu
indicators are lower than II. (see figure 2) More signi

place in II than in
1ls in all studied

es in G. thurberii and G.
ssii, and by 11.3 times to
at height at 1 week of age,
this layer increases before
Itilayered PII in all species, both at
of cells. By the age of 2 weeks, the
the destruction of cells in the lower rows of
rease in the height of PII, II and the total

12.1-28.5 microns, then by 3 weeks this layer in
raimondii, by 4 weeks - in 7.9-10.2 - in G. trilob
maturity - in G. klotzschianum. Moreoye
and G. klotzschianum at mature agt
maturation in all species from 1-4% to
the initial stage and in adulthood
number of rows becomes
this layer occurs, which

x percentage terms, IEII in all studied species is 1-4%.

Table 1. The thickness of individual layers of integuments of different-aged ovules and peel of
mature seeds in wild representatives of USA, pm, n = 10.

; outer integument inner integument >
wild I
species w OE P IE > OE P IE >
ee
k
) 19751, | 24.8%2, | 13,01, | 57545, | 17,641, | 3759+ | 102%1, | 403,743 | 461,2+46,
7 3 0 5 5 38,9 9 6,2 3
G 39453, | 474%4, | 13,9%1, | 100,7= | 90,529, | 659,8+ | 2121, | 771,557 | 872,2%85,
raimondii | 2 5 8 2 105 5 69.5 9 94 6
3 41,443, 47,444, 13,11, 101,9+ 100,0+ 501,5+ 20,4+2, | 621,946 723,8+76,
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9 9 2 11,2 11,6 54,2 1 52 8
40,5+3, 32,443, 11,7+1, 84,648, 94,949, 246,0+ 340,943 424,143,
8 6 1 9 8 254 3 3,1 5
34343, | 20,4+2, 10,91, | 65,6+5, | 89,18, | 42,34, 131,4+1 197,0+17,
1 3 2 8 7 3 B 2.8 3
23342, | 21,942, 10,941, | 56,145, | 22,6%2, 402,2+ 10,240, | 435,7+4 | 491,1+48,
5 0 0 8 6 41,6 5 53 6
48,245, 42,344, 13,6+1, 104,1+ 105,8+ 562,7+ 21,942, 690,446 794,5481,
1 3 1 11,9 11,5 55,2 4 3,7 2
G. 69,36, | 35,743, 13,8+1, 118,8+ 118,8+ 268,6+ 15,341, | 400,5+3 | 525,5+53,
trilobum 8 5 2 12,0 12,3 27,3 5 6,9 6
72,247, 33,643, 14,6+1, 178,6+ 178,6+ 167,9+ 289,8+2
5 2 4 18,5 16,0 193 B 9.4
59,845, | 24,842, 19,742, 1043+ 104,3+ 56,25, 174,4+1
9 6 1 9,8 9,8 2 B 53
27,5+2, 32,143, 12,4+1, 71,547 28,5+2, 381,0+ 12,4+1, s
6 6 3 4 9 39,1 2
65,0+6, | 35,843, 13,5+1, 1143+ 110,2+ 408,0+ | 212+2,
5 2 5 12,6 14,3 434 4
G.thurbert 65,46, | 34,313, 14,6+1, 114,3+ 121,9+ 201,9+ | 21,9+1
’ 4 3 6 14,0 12,1 31,0 7
65,76, | 33,643, 17,5+1, 116,8+ 121,4+ 167,9+
2 0 8 15,2 10,9 18,2
63,56, | 22,542, 17,5+1, 103,5+ 1212+ 65,75,
1 4 3 114 10,1 4
15,31, 16,81, 12,01, | 44,144 12,1+1
3 5 5 6 0,6
33,6%3, 32,543, 12,441, 78,5+7 798,2+73,
5 5 6 0 6
Kotzsehia 40,843, | 47,444, 12,441, 100,6+ 8+3 | 479,4+48,
i 9 6 2 10,6 K 6
40,9+4, | 37,943, 12,4+1, | 91,249 362,743 | 453,9+49,
1 8 6 5 3 7,0 2
45244, 12,4+1, 11,741, | 69,346 178,0£1 | 250,4+22,
6 1 3 - 6,0 8
193+1, | 28,5+2, 12,11, 431,544 | 491,4+52,
8 8 3 T 2,3 3
26,5+2, | 38,3%3, 12,441, 20,42 | 670,046 | 747,2+76,
5 9 1 1,6 52 5
G. 27,082, | 48,2+4 12,4+1, 21242 | 541,55 | 629,2+66,
harknessii 4 3,5 2,3 2
35,843, 376,643 | 473,7+46,
3 6,7 3
197,042 | 248,0+21,
B 0,6 6

ploid African species showed that in all studied

integument thickness reaches its maximum value already at 2
hickness at this age is in G. soudanense, the smallest in G.

species varies in different ways. (see figure 2) Moreover, at all stages of
as a higher percentage than OI. In G. barbosanum and G. soudanense, the
I at the age from 1 to 2 weeks increases from 74 to 87%, and by maturity it
decreasesto 77%. For the rest, the percentage decreases in the period from 1 week of age to
4 weeks from 85-89% to 72-78%, and by maturity it increases to 78-83%. This high II is
e to the high% PII. It should also be said that by adulthood all tissues OI and II have the
maximum size of G. soudanense. G. stoksii has the greatest height of OEIIl and OEOI to
maturity. The biggest changes are happening in the OEII. Its cells elongate in the radial
direction and reach their maximum size in adulthood, and the highest rate of cell growth in
all representatives occurs in the period from 1 to 2 weeks. And the maximum speed during
this period among the studied species was in G. soudanense. In all studied species, POI
consists of 2-3 rows of cells, in the process of development, elongated in the tangential
direction. In the process of maturation, all tissues of the spermoderm undergo various
changes. The cells of both epidermis OI increase 1.8-2.8 times at different stages of



BIO Web of Conferences 116, 01018 (2024) https://doi.org/10.1051/bioconf/202411601018
EBWFF 2024

development, and by maturity these cells decrease somewhat. An exception is G.
soudanense, his OEOI increases until adulthood. OEII in adulthood occupies a larger
volume in all species than in other tissues (53-71%). Moreover, at 1 week of age, it takes 1-
6%.

5 Wild diploid species of Australia

process of seed formation. (see table 3)
The thickness values of OEOI in one-week old ovules of both speci

Table 2. The thickness of individual layers of integuments of
mature seeds in wild representatives of Afi

wild Age outer integument inner integument
specie per >
< e OE P IE s P Y
G.ano 1 17,9+1,5 21,842, 10,9+1, 50,6+4.,9 1 390,0+37 12,5 420,4+41 471,1+45,8
malu 0 1 K +1,1 .9
m 2 51,5+4,3 35,1+3, 16,4+1, 103,0£11 689,5+69 815,8+82 918,8+93.4
2 5 2 8 2
3 490446 | 53,045, | 14,8+l 117,7+12 471,944 603,9461 | 713,8+742
2 6 4
4 36,3+4,1 | 26,742, | 13,3+, g - 201,0621 | 286,3425,6
5 2 0
m. 29,5+2,4 23,5+2, 9,3+0,9 68,8+6,5 - 214,5+22 279,6+22,4
4
G. 1 15,7+1,6 316,1+34 14,6+1 345,2+35 399,5+40,1
barbo 22 23 .0
sanum | 2 28.,6+2.8 161,4£12 | 554,056 | - 715,475 | 793,9+812
.6 1 -0
3 36,5+3,5 165,4+14 222,6+20 - 388,0+35 474,9+45,6
N .0 2
4 744+7,0 169,315 | 79,675 | - 248,9+25 | 323,3435,0
2 .8
m. 19,0<1, 63,246,4 172,318 | 44,5542 | - 216,8422 | 280,0+27.9
5 N 5
71+1, | 9,0£1,0 | 52,1451 220+1,0 | 311,2434 | 7,840, | 3410435 | 393,741,
| 9 4
11,71, | 103,7£12 | 226,2424 | 486,7+45 | - 712,0472 | 853,3+85,0
1 ) B ; g
11,71, | 110,8£11 | 2394423 | 238,724 | - 478,1%45 | 587,3457.9
4 .8 K 7 .6
43,7+4, 12,5+1, 122,5+14 249,6+25 195,0+20 - 444,6+46 566,3+55,3
4 4 2 ,0 4 .1
9,4+0,8 10,91, 63,2+6,6 255,1+24 45,2447 - 300,3+29 362,7432,2
1 3 .5
22342, | 9,6+09 | 48,0446 16,1515 | 2483+21 | 8,140, | 272,5%29 | 308,1+31,4
1 8 7 4
33,5432 33,543, 14,8+1, 81,8+7,9 138,8+12 283,625 - 622,4+65 730,1£75,1
3 1 9 7 1
3 452546 | 45244, | 15,61, | 85,8486 166,115 | 262,1%28 | - 4282441 | 542,9455,6
3 6 8 6 8
4 46,8447 46,844, | 7,0+0,8 69,4+7,0 160,7+17 129,5+14 - 290,2+30 357,2432,4
5 0 0 0
m. 28,542,5 14,0£1, | 5,6£0,9 48,143,7 142,3+17 28,5429 - 170,8+18 217,3+11,7
3 4 .1
G. 1 16,4+1,5 27,9+2, 9,0+0,8 53,3+5,2 7,8+0,9 132,4+14 7,50, 140,2+12 193,5420,4
souda 2 ,6 8 ,8
nense [ 2 33,0530 | 33,043, | 45,04, 11,0510 | 159,014 | 778,5+78 | - 937,5495 | 1045,5£108,
1 5 9 9 5 1 9
3 34,5435 37,143, 53,245, 124,8+15 167,3+17 539,9+56 - 707,271 832,0+85,7
5 6 0 8 0 4
4 36,0532 | 33,043, | 61,5%6, 130,513 | 181,519 | 301,5431 | - 483,0£45 | 613,5465,3
5 1 N 2 .0 2
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| ‘ m. ‘ 36,7+3,7 | 32,843, ‘ 16,41, ‘ 85,9+9,1 ‘ 215,3421 ‘ 73,3+7,2 ‘ B ‘ 288,6+28 ‘ 374,5+33,6 ‘
4 4 6 4

In percentage terms, this layer occupies 5-7% in the first week and 11-12% in the peel
of mature seeds. (see Figure 2) In the studied species, the POI consists of 2-3 rows of cells.
Among the two species, a thinner parenchyma - 15.7 pm in the integument of a one-week
old ovule - was noted in G. australe. In G. bickii, this layer reaches its maximum size in

The percentage ratio of POI to total thickness during development in G.
from 11% to 8%, and in G. australe it increases from 6% to 10%. The
at one week of age is higher in G. bickii - 11.6 um. The growth rate

volume at all stages of development than other tissues.
In the height of the palisade layer cells (OEII) the

to 4 weeks, reaches the greatest size, espec1ally in
first weeks is different in G. bickii — 11.1 um pe
studied Australian species during maturation, th
55%.

In the height of the palisade layer cells ©
differences at all stages of format1on

the process of cell destruction (destructio a
to 27.0 pm, and in G. australe e process of formation in all species, there is

thickness of the spermoderm from 73-75% to

up to 3 weeks and then it collapses, and by 4 weeks 1t
cies, the volume occupied by IEIIl at all stages of

ed significant differences in the linear data of structural features. The wild
species G. raimondii is reliably from all American species studied in three dimensions: total
ickness, OEOI and OEII. For the other three indicators (OI, TEOI, PII) G. raimondii
significantly differs from G. trilobum, G. thurberi, and G. harknessii - OI and PII.

Correlation analysis of the results revealed an inverse relationship in all studied wild
species of the Old, New World between early maturation and the total thickness of the peel
of a mature seed (see Figure 1)
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flowering-ripening -1

Australian
species

American
species

flowering-ripening -0.81 - m total thick

flowering-ripening -0,78

African specics

-1.5 -1

>

Fig. 1 Correlation series of wild diploid cotton species.

Table 3. The thickness of individual layers of inte;
mature seeds in wild representativ

t-aged ovules and peel of
,n=10.

Age outer integument
wild per > 5
species | wee OE P 1E 1IE
k
G.bicki 31,7+ 9,540 | 285,1+ | 2928+
i 9 29,5 30,4
89,848, | 400,0= | 14,6+ | 5044+ | 5613+
9 41,0 1,5 51,9 55,3
100,0+ | 121,9+ | 16,1+ | 238,0+ | 290,6+
11,1 11,8 1,7 24,8 34,2
100,7+ | 73,747, - 174,5+ 236,5+
12,0 2 18,1 25,9
93,548, | 27,0£2, - 1205+ | 1644+
7 8 13,7 17,3
9,5£0,6 | 167,7+ | 6,8+0 | 184,0+ | 223,1+
15,8 ,6 19,5 27,3
61,946, | 417,5+ | 8,0£0 | 4874+ | 5259+
2 42,0 8 45,6 554
63,746, | 245,1+ | 9,3£1 | 3181+ | 3589+
7 254 ,0 30,7 38,1
65,6£6, | 72,7+6, - 1383+ | 181,6+
6 8 14,5 17,5
62,6+6, | 21,1£1, - 83,7+8, | 120,9+
3 9 5 11,6
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Fig 3 The ratio of cotton spermoderm tissues during development.
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6 Conclusion

6.1 Wild growing diploid American species

Many wild cotton species are narrow and very narrow endemics. They are all concentrated
in a small area in the region of northwestern Mexico including the Baja California
Peninsula and its neighboring islands, with the exception of the species G. klotzschig

formation of spermoderm of wild diploid species of the New
trilobum, G. thurberii, G. klotzschianum, G. harknessii.

At comparison of studied American species (2n = 26) bet
development and in adulthood marked higher rates of st
total thickness of G.thurberi species (see Table 4). PII thi
no significant differences as well as the number of|
are from 4 to 6 in all species. The greatest thic

Most species of the gro Sometim&very small shrubs with a thin flexible stem,
thin branches, small ce y are disturb only in the Paleotropic region, live
a, the coastal deserts of the penlnsulas Among this group

| members takes place from 1 till 2 weeks. G. soudanense has the maximal rate
period among the studied species. In all studied species POI of given group
onsists of 2-3 rows of cells that in the process of development are extended in the
ential direction.
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eed in wild diploid species of the genus of Gossypium L.: 1 -
m; 3 - G.stocksii; 4 - G.incanum; 5 - G.soudanense; 6 -
G.thurberii 9 - G.klotzschianum; 10 - G.harknessii; 11 -

10
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Table 4. Quantitative indicators of the structural signs of ripe seed integuments of wild diploid
representatives of genus Gossypium L. n = 10.

wild species >, um o1 OEOL, IEOI, um OEl PII
pum % um pum % um %

G.raimondii 197,0 £ 17,3% | 65,6 £ 5,8% | 34 | 34,3 £3,1% | 10,9 + 1,2% | 89,1 £8,7* | 45 | 423+43 |21

G.trilobum 27844254 |1043+9.8]30 | 59,8450 | 19,7+2,1 | 1043+98 | 39| 562+52 |21

G thurberi 290,5+23,6 |103,5 11,4 36 | 63,5+6,1 | 17,5+ 1,3 | 121,2 10,1 | 42

G Klotzschianum | 2504£22.8 [ 693 46,1 [ 28 | 45246 | 11,7413 | 1365+ 14,1 [ 55 | 415

G harknessii 2480+21,6 | 51,0249 | 19| 285+290 | 108+ 1,1 | 1277 £13,4 | 52

G.bickii 1644+ 17,3%| 439451 | 27 | 19,6 £ 1,1* | 13,1 £ [,2% | 93,5 +8,7*

Gaustrale 1209+ 11,6 | 372438 | 31 | 14,6+15 | 104+1,1 | 62.6+63

G.anomalum 279.6 £22.4 | 62,1 54 | 22 | 295424 | 934009 | 1457

G.incanun 217,3 + 11,7% | 48,1 £ 3,7%| 22 | 28,5 £ 2,5 | 5,6 + 0,9

G.stocksii 362,7+32,2 | 632466 | 18| 429+3,8 | 109+ 1,

G.barbasanum | 280,0 27,9 | 63.2+64 | 23 | 31,1 3,1 | 13,1£1,2 | 1723 +1 445+42 |16

Gosoudanense | 3745336 [ 855£9,1[ 23] 36,7+3,7 ¥ 2153216 733+72 |20
Note: Y - total peel thickness
Underlined representatives compared with each ot n studi arks

*- existence of significant differences

ompared representatives.

and Central Australia.
the species of the Y their inherent morphological and biological
ong the species of this group there are those valuable for

ring, weakly reacting to the photoperiod (G. bickii, G.

tten and stretch in the tangential direction. By the end of seed formation
reduced by 2.8 times. Augmentation of palisade layer cells lasts up to 4
the height of the palisade layer cells (OEII) studied species have significant
differences at all stages of formation. Augmentation of the palisade layer cells lasts up to 4
eks. IEII differs significantly from other layers of smaller size and rate of development.
As a result of comparative analysis of the obtained data revealed significant differences
between species of the Old World, New World and Australia, on 6 anatomical marks. In the
group of African species G.soudanense different from other by its thickness OI, OEII and
OEIl, for a total thickness of the peel seed (G.stoksii), PIl (G.anomalum), OEOI
(G.anomalum, G.barbosanum) have no significant difference with G.soudanense species.
Comparative analysis of the structure of ripe seed peel of wild growing American
diploid species has revealed likewise significant differences of linear sizes of its structural

11
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signs. So wild species G.raimondii reliably differs from other species on three marks:
overall thickness, OEOI and OEII. On other three indicators (OI, IEOI, PII) G.raimondii
reliably differs from G.trilobum, G.thurberi species, and on such signs as the height of OI
and PII — from species G.harknessii. Obtained results reveal the trueness of isolation of this
species to individual from others subsection.

Correlative analysis of results of study of the Old, New World and Australian wild
species has revealed the inverse dependence between the total thickness of ripe seed
and earliness.

In wild diploid species from different continents rate of development of in
layers of the seed coat is higher. Data of studied breeds: on duration of t

species. It was confirmed isolation of G. soudanense (
species in a separate subsection. The readings of primi
thickness and density of the peel, conservativeness of d in general plan of
the structure of the seed peel.
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